Introduction
Emerging ultrawide bandgap semiconductor materials are logical candidates for applications that exploit the large critical electric field (E C ) associated with these devices. For semiconductor devices, E C scales approximately as E g 2 5 [1] . With a 25% larger bandgap and an approximately 73% larger E C than GaN, Al 0 3 Ga 0 7 N-channel high election mobility transistors (HEMTs) might be viable candidates for harsh environment electronics or short wavelength photo-transistors. In either case, transistor quality factors such as minimal off-state leakage currents and subthreshold slope factor are important metrics. Experimental HEMT samples were grown by metal organic chemical vapor deposition (MOCVD) on sapphire substrates. The epitaxial structure and HEMT dimensions are defined in Fig. 1 and all layers were unintentionally doped. The 2-dimensional electron gas (2DEG) resistivity was approximately 3500 from a contactless measurement (not shown), while mercury probe CV measurements gave a pinchoff voltage near - 8 are evident. These latter metrics are improved over other AlGaN channel HEMTs with at least 30% Al in the channel [2, 3] , while the former metrics are reasonable for such a modest threshold voltage. Such low leakage and subthreshold slope factors are only achieved in GaN-channel HEMTs through the use of insulating gate dielectrics, which suffer drawbacks of high interface state density and accumulation of trapped charge when subjected to stressing environments [4] . The subthreshold slope factor of 70 mV/decade approaches the theoretical 60 mA/decade kT/q limit at room temperature. Gate leakage currents of Figures 3, 4 are extremely low and largely unmeasurable over the bias range. A Ni/Au Schottky barrier height of 1.37 eV, estimated from the intercept of the I g -V g plot of Fig. 6 using a Richardson constant of 35 [5] , is considerably higher than that for n-GaN (0.99 eV) [6] , as expected, and contributes to the excellent gate leakage properties. HEMT breakdown voltage ranges from 190-250 V, which are smaller than those for other AlGaN channel HEMTs [2, 3, 7] and need to be better understood. The Ohmic contact resistance from transmission line measurements is 3.3x10 -cm 2 . In conjunction with a previously published demonstration of modest degradation with temperature compared to GaN channel HEMTs [6] , these characteristics illustrate the promise of these ultra-wide bandgap devices for rugged environment applications. 978-1-5090-6328-4/17/$31.00 ©2017 IEEE
